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STATEMENT OF THE PROBLEM
This decision considers the following problem:
What is the preferred combination of design and operational configurations to provide heat removal from high-level waste tanks during Phase 1 feed delivery to prevent the waste temperature from exceeding tank safety requirement limits as specified in the technical safety requirements (HNF-SD-WM-TSR-006, Tank Waste Remediation System Technical Safety Requirements)?
The temperature limits in the technical safety requirements are imposed to avoid a tank bump accident, which might result in the release of radioactive material onsite. The technical safety requirements includes a safety limit, SL 2.1.1, which states:
"The WASTE temperature shall be 5250°F.''
The technical safety requirements also include a related limiting condition for operation, LCO 3.3.2, which states:
"The WASTE temperature shall be either:
1195 "F in all levels of the WASTE (Duncan 2000) . The date of the final decision is the date that the decision-maker signs this document.
DECISION-MAKER
The decision-maker is R. A. Dodd, Acting Manager of Double-Shell Tank and Waste Feed Delivery Project.
DECISION ACTION OFFICER
The decision action officer is A. F. Choho, Manager, Retrieval Engineering,
SELECTED ALTERNATIVE
The decision-maker selected the following alternative for heat removal from high-level waste tanks:
Primary Ventilation Systems -The minimum required once-through flow rate of noncooled air through the headspaces of Tanks 241-AY-101,241-AY-102,241-AZ-101, and 241-AZ-102 will be 0.24 m3/s (500 ft3/min) per tank when undergoing mixing and settling.
-The primary ventilation systems-specifically, the equipment performing the heat-removal function-for each of the four high-level waste tanks are assumed to be designated safety significant for the tank bump accident.
Annulus ( -The annulus ventilation systems-specifically, the equipment performing the heat-removal function-for each of the four high-level waste tanks are assumed to be designated safety significant for the tank bump accident.
The selected alternative is discussed in HNF-4433, Sections 3.0 and 4.0.
The decision to use the ventilation systems for heat removal from high-level waste tanks was driven primarily by the following considerations:
No other alternative was shown to be capable of safely and reliably maintaining the waste to within the temperature limits in the technical safety requirements.
Operation of the ventilation systems to control waste temperature meets the fundamental objectives of the Waste Feed Delivery Program and presents little risk to the successful completion of the waste feed delivery mission.
The basis for this decision is discussed further in the executive summary of HNF-4433.
SCREENING CRITERIA
Several potential solutions to the heat removal problem were posed and then screened against the following requirements and constraints:
The waste must be maintained within the temperature limits imposed by the technical safety requirements.
The primary ventilation system must maintain the tank dome pressure below atmospheric pressure.
The annulus ventilation system must operate within the tank pressure design limits.
Heat removal systems must be capable of removing the bounding heat load and limiting the maximum temperature in the tank, including the temperature in the settled sludge.
An acceptable alternative must be capable of being made safety significant.
Only one alternative (use of the primary and annulus ventilation systems for heat removal) satisfied the requirements and constraints.
7.0

FUNDAMENTAL OBJECTIVES OF WASTE FEED DELIVERY
Following screening, the single remaining alternative was compared to the following fundamental objectives of waste feed delivery:
Maximize regulatory compliance Minimize life-cycle cost .
Maximize public, worker, and environmental safety Maximize the chances of success of the waste feed delivery mission.
The alternative was found to satisfy all of the fundamental objectives. In addition, an assessment showed that the risks associated with using the ventilation systems to control temperature were manageable and acceptable.
ASSUMPTIONS
The following were the most important assumptions used in this decision:
The GOTH-SNF thermal modeling results accurately reflect the tank waste temperature profiles under the conditions assumed.
The bounding temperature in the settled sludge is produced in Tank 241-AZ-102 when the tank is mixed and the solids are allowed to resettle to a fluffed condition.
Additional information on the assumptions, constraints, and requirements is given in HNF-4433, Section 2.0.
ALTERNATIVES REJECTED
The following alternatives were considered and ultimately rejected:
Use the airlift circulators to keep the solids in suspension Use heat exchangers to cool the waste Use mixer pumps to keep the solids in suspension Delay the decision pending the final results of the Tank 241-AZ-101 mixer pump test' Alter the safety limits for temperature specified in the technical safety requirements.
A description of the rejected alternatives and an explanation of why each was rejected are provided in HNF-4433, Section 3.0
ADDITIONAL AUTHORIZATION BASIS CONSIDERATIONS
The result of the interim decision reached in March 2000 and the underlying assumptions relative to the authorization basis that led to the final decision are accurately documented herein. However, in response to direction from the Office of River Protection, the authorization basis continues to evolve relative to the accident of concern-the tank bump accident. Ongoing authorization basis amendments related to the tank bump accident that may have an impact on this decision are described in subsequent paragraphs.
The tank bump accident has been reanalyzed for the safe-storage mission, and an authorization basis amendment reflecting this reanalysis was submitted to the Office of River Protection on June 30,2000 (Bratzel and DeLozier 2000) . If approved, this authorization basis amendment will reduce the onsite radiological consequences for the tank bump accident from the 250 rem reflected in the current final safety analysis report (HNF-SD-WM-SAR-067, Tank Waste Remediation System Final Safety Analysis Report) to 5 rem and reduce the onsite toxicological dose by approximately 99 percent. The new radiological dose is equal to the onsite risk evaluation guideline, and the new toxicological dose is above the risk evaluation guideline of 1.
Reanalysis of the tank bump accident for waste feed delivery operations, applying methodologies similar to those used for the safe-storage case, is ongoing and should be completed by the end of July. Preliminary results indicate that the consequences of the safe-storage case will bound the waste feed delivery case. Control decision meetings will be held soon after the analysis is completed. Although the waste feed delivery tank bump accident is expected to have lower consequences than the safe-storage tank bump accident, the radiological consequences probably
While the results of the mixer pump test are extremely valuable, it was determined in "F-4433 that the results
I
would not change the outcome of the alternatives generation and analysis.
will equal a significant percentage of the risk guidelines and the toxicological consequences still may exceed the guidelines. Therefore, it is reasonable to assume that some technical safety requirement controls will be selected to prevent this accident. The current limiting condition for operation on double-shell tank waste temperature (LCO 3.3.2) is a highly effective, low-cost control. Continued application of LCO 3.3.2 likely will be selected as the primary means for preventing tank bump accidents during waste feed delivery operations. Because of the reduced consequences and because the tank bump accident is slow to develop, the most conservative analyses indicate that in the absence of any primary or annulus ventilation it would take a minimum of 50 days for the waste to reach saturation temperature. Therefore, the ventilation systems probably will not be designated as safety significant.
Although the authorization basis probably will not prescribe how to control waste temperature, this should not affect the decision that use of the primary and annulus ventilation systems is the preferred choice of temperature control from an operational standpoint.
